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I. Supporting information A. Acid-Base Titration of Succinic acid
An acid-base titration was conducted to get the logarithm of the acid dissociation constant, pK a value, and respectively the equivalence points, where the majority of the succinic acid is singly charged for the 0.3 M solution. Starting with 20 ml of 0.3 M succinic acid (SuccH 2 ) and adding small amounts of 1.0 M NaOH, we obtained the titration curve, which is shown in Figure S1 . The pK a values for the 0.3 M pure succinic acid solution are 3.83 and 5.13 and the first equivalence point (where most of the succinic acid is singly deprotonated, SuccH -) is found to be at pH = 4.48. At a pH of higher than 12, a major part of the succinic acid is fully deprotonated (Succ 2-). All pH measurements were done using a calibrated pH meter (Thermo Scientific Orion 4-Star) equipped with an Orion ROSS Ultra electrode. 
B. C1s PE spectra of succinic acid at different pH
C1s core-level PE spectra, shown in Figure S2 , were obtained from pure 0.3 M succinic acid solutions at 360 eV photon energy for the pH values 2.0, 4.6 and 12.9 and the binding energies of SuccH 2 
C. Quantifying surface sensitivity using MD simulation profiles
Generally, the PE intensity at a given kinetic energy of the emitted electrons is proportional to the concentration of a compound in the probed sample volume and the photoionization cross section of the investigated species, but exponentially attenuated along its path. Investigating similar species at the same kinetic energy, their relative PE intensities are mainly dependent on their respective spatial distance from the vapor phase, which we will refer to as the species' surface propensity, and the species' surface concentration, which is also referred to as surface enrichment in the following. To determine the relative surface enrichment for succinic acid, we need to quantify the surface sensitivity of XPS experiments on liquid micro-jets. For this purpose, the surface thickness, which is determined from MD simulation profiles, is applied in a simple model describing the surface as a layer between the air/surface and the surface/bulk interface, in which the density of the solution increases from 0 to 1 in the aqueous phase as illustrated in Figure 1 of the main article. The surface region is assumed to be a layer between 0 ≤ z ≤ D and the bulk is from D ≤ z ≤ ∞. The PE intensity I S , that is originating from the surface layer only, can be described in the following way:
(1) The PE intensity of the bulk I B can be described by:
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Choosing a physically reasonable range for EAL of 5-10 Å 2,3 and the surface thickness extracted from MD simulation profiles, D = 4 Å, the quotient of Eq. 1 and 2 can be interpreted as the ratio of bulk to surface contribution to the total PE intensity, analogous to the sensitivity factor 4 supplementary information, where the total PE signal was expressed as
where c S and c B are the concentration in the surface region and the bulk, respectively.
The resulting sensitivity factors are shown in Table S1 together with the conservative estimates mentioned in the main paper for XPS experiments on liquid micro-jets. Using the above approximation, the range of the sensitivity factors can be narrowed significantly; especially bulk contributions to the PE signal higher than 67% and lower than 45 % are excluded, which results in a significantly narrower range of possible enrichment factors, see Table S2 . Table S1 . XPS sensitivity factors derived from Eq. 4, using a range of physically reasonable EAL values. The obtained estimate narrows the range for
and enables the derivation of more precise surface enrichment factors of succinic acid from ratios of PE intensities. The resulting sensitivity factors in Table S1 are used to compute enrichment factors g using Eq. 5 and C1s PE ratios obtained from succinic acid and succinate ions at different concentrations. These factors can be used to derive the surface concentration of a compound by multiplying the bulk concentration with g. Results are given in Table S2 . Rearranging Eq. 5, we find
XPS sensitivity
which can be used to estimate the minimum PE ratio that needs to be obtained to confirm an increased surface compared to bulk concentration (c S > c B ). For this purpose we choose n B /n S = 3, indicating the least surface sensitivity estimated for this experiment (75% of the PE signal originates from the bulk of the solution). This yields
An observed PE intensity ratio higher than 4 indicates not only a higher surface propensity of the one studied species over another but also an increased concentration in the surface compared to the aqueous bulk. The factor 4 is determined by considering a simple surface model, see Figure 2 in the main article, in combination with the limit of the conservative estimate of 75% of the PE signal coming from the bulk. In case of an observed PE ratio of less than 4, the surface concentration compared to the bulk concentration is less or the same which means that the increased signal must come from a smaller relative surface propensity for the studied species.
